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Abstract

The objective of this research was to evaluate the best type and adequate content of adhesive in low density
particleboards produced with corn cob, in addition to the chemical analysis of the particles. The adhesives used were
urea-formaldehyde (UF) and phenol-formaldehyde (PF) distributed in three levels (6, 9 and 12%) on the dry mass of
the particles and the nominal density was 0.60 g.cm. Regarding the water absorption and swelling properties, no
significant differences were found between treatments. The mean value calculated for the IE 24 h was 37.07%, being
above the minimum limit stipulated by the standard. The modulus of rupture (MOR) and modulus of elasticity
(MOE), were influenced by the tested factors. All particleboards met the requirements of the standard norm. For
internal adhesion there was a significant effect only for the type of adhesive factor, with the particleboards produced
with PF showing the highest means. For the compression property there was no effect of the factors tested. In general,
the dimensional stability of the particleboards was below the minimum required by the standard, but the mechanical
properties met all requirements.

Keywords: Chemical analysis; Physical-mechanical properties; Waste.

Resumo

O objetivo desta pesquisa foi avaliar o melhor tipo e teor adequado de adesivo em painéis aglomerados de baixa
densidade produzidos com sabugo de milho, além da andlise quimica das particulas. Os adesivos utilizados foram
uréia-formaldeido (UF) e fenol-formaldeido (FF) distribuidos em trés teores (6, 9 e 12%) sobre a massa seca das
particulas e a densidade nominal foi 0,60 g.cm™. Em relacdo as propriedades de absorcéo de agua e inchamento, ndo
foram constatadas diferencas significativas entre os tratamentos. O valor médio calculado para o IE 24 h foi 37,07%,
acima do limite minimo estipulado pela norma. O médulo de ruptura (MOR) e o modulo de elasticidade (MOE),
foram influenciados pelos fatores testados. Todos os painéis aglomerados atenderam aos requisitos da norma padréo.
Para a adesdo interna houve efeito significativo apenas para o fator tipo de adesivo, sendo que os painéis produzidos
com FF evidenciaram as maiores médias. Para a propriedade de compressdo ndo houve efeito dos fatores testados. De
forma geral, a estabilidade dimensional dos painéis ficou abaixo do minimo requerido pela norma, mas as
propriedades mecanicas atenderam a todos os requisitos.

Palavras-chave: Andlise quimica; Propriedades fisico-mecénicas; Residuos.
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Resumen

El objetivo de esta investigacion fue evaluar el mejor tipo y contenido adecuado de adhesivo en tableros de particulas
de baja densidad producidos con mazorca de maiz, ademas del andlisis quimico de las particulas. Los adhesivos
utilizados fueron urea-formaldehido (UF) y fenol-formaldehido (FF) distribuidos en tres niveles (6, 9 y 12%) sobre la
masa seca de las particulas y la densidad nominal fue de 0,60 g.cm=. En cuanto a las propiedades de absorcion e
hinchamiento de agua, no se encontraron diferencias significativas entre tratamientos. El valor medio calculado para
IE 24 h fue del 37,07%, por encima del limite minimo estipulado por la norma. EI modulo de ruptura (MOR) vy el
médulo de elasticidad (MOE) fueron influenciados por los factores probados. Todos los paneles de aglomerado
cumplieron los requisitos de la norma estandar. Para la adherencia interna hubo un efecto significativo solo por el tipo
de factor adhesivo, y los paneles producidos con FF mostraron los promedios mas altos. Para la propiedad de
compresion no hubo efecto de los factores probados. En general, la estabilidad dimensional de los paneles estuvo por
debajo del minimo requerido por la norma, pero las propiedades mecanicas cumplieron con todos los requisitos.
Palabras clave: Analisis quimico; Propiedades fisico-mecanicas; Residuos.

1. Introduction

Panels produced with wood particles, pressed with synthetic adhesives under heat and pressure, are called
particleboards. For the production of particleboards in Brazil, the species of the genus Pinus and Eucalyptus from forest
plantations are used (lwakiri et al., 2019), but any material with chemical constitution similar to wood (cellulose, hemicellulose
and lignin) can be used as raw material.

Research already carried out indicates the feasibility of using alternative materials for the production of
particleboards, such as: sorghum residue, babassu coconut residues, corn cobs, rice husks, coffee husks, bamboo and sugar
cane bagasse, among others. These experiments indicated that the materials can be promising in relation to sustainable
production, low cost of raw material, in addition to adding substantial value, in the case of agro-industrial waste.

The Brazilian economy is largely supported by agribusiness. In 2019, agribusiness had a 21.4% share in the Brazilian
GDP, with 14.6% contribution from the agricultural sector and 6.8% from the livestock sector (Centro de Estudos Avancados
em Economia Aplicada - CEPEA and Confederacdo da Agricultura e Pecuéria do Brasil - CNA, 2020). The high agricultural
production results in large volumes of lignocellulosic residues, mostly from soy, coffee, sugar cane and corn. Among these,
corn stands out, being cultivated in all regions of Brazil.

Agricultural and livestock regions in the country depend on corn for new revenue opportunities, reduction in
production costs and, mainly, new business opportunities (Cortini et al., 2018). Estimates point to a record production of more
than 108.068 thousand tons of corn in Brazil, for the month of March / 2021, with emphasis on the volume forecast in the
second harvest, which represents almost 77% of this total (CONAB, 2021). For every 100 kg of corn cobs, 18 kg of cob are
produced (Oliveira et al., 2020).

Therefore, it is an estimated value of 53.95 million tons of waste and, therefore, some options should be sought in
order to provide an adequate use for this type of waste. One option is the use of cob as a raw material for the production of
particleboards, since this waste is a lignocellulosic material. Some studies have already been carried out with particleboards
made of corn cob particles, associated or not with other materials such as: Scatolino et al. (2013) and Silva et al. (2015).

In the particleboard industry, in addition to the raw material, the adhesive is another factor of great importance. Resins
based on urea-formaldehyde and phenol-formaldehyde are the main types of synthetic thermoset adhesives used by the wood
particleboard industries (Iwakiri et al., 2019).

Urea formaldehyde (UF) based adhesives have many advantages and are one of the most popular resins. Among the
advantages are the low cost, the color and it is easy to work with, however it has low resistance to humidity. Phenol-
formaldehyde is the most used in the production of particleboards for structural purposes intended for the external
environment, with or without protection, such as plywood and OSB (Iwakiri et al., 2019). The type of adhesive and the content

used in the manufacture of the sheets depends on the type of product and its application.
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Considering the growing demand for raw materials by the particleboard sector and the scarcity of resources in some
regions, there is a need to seek alternative sources that can be used by industries. Associated with this issue, it should be taken
into account the quantities of agricultural waste generated daily and which can be used for the production of particleboards,
adding value to them. Within this context the objective of this research was to evaluate the best type and adequate content of

adhesive in low density particleboards produced with corn cob particles.

2. Methodology
2.1 Obtaining the materials

The raw material used in this work (corn cob) was obtained from cobs originated from experimental plantations
grown in the city of Lavras-MG, Brazil. After collecting the cobs, the husks and grains were removed manually. Subsequently,
the cobs were ground in a hammer mill to obtain the particles.

After grinding, the waste was classified in a vibrating set with three overlapping sieves, with openings of 1.410 mm
(upper), 0.595 mm (intermediate) and 0.250 mm (lower). Coarse and fine particles were removed. For the production of the
particleboards, the particles retained in the two sieves (2.00 and 0.595 mm) were used. The particles were mixed properly,
using a 1:1 ratio and homogenized in plastic bags. Subsequently, they were kept at 70 °C in an oven with forced air circulation
until they reached 3% moisture in the dry base.

2.2 Corn cob density and chemical components

The basic density was carried out according to the guidelines of the Brazilian Regulatory Standard - NBR 11941 of
the Brazilian Association of Technical Standards (ABNT, 2003) with some adaptations in measuring the volume, as described
by Silva et al. (2015).

To determine the chemical components, an appropriate portion of particles was selected, which was transformed into
sawdust using a Willey mill. Then, the material that passed through the 40 mesh sieve and was retained in the 60 mesh screen
was selected. The analyzes were performed in triplicates. Total extractive content (Associa¢do Brasileira Técnica de Celulose e
Papel - ABTCP M 3/69, 1974), insoluble lignin content (ABTCP M 10/71, 1974), ash content (NBR 13999 - ABNT, 2003)

were determined and the holocellulose content, obtained by difference, according to Eq. 1:

Holocellulose (%) = 100 - (Total extractives + Lignin content + Ash) (1)

2.3 Making the particleboards and obtaining the specimens

The adhesive used was urea-formaldehyde (UF), with a solids content of 57.06%, pH of 8.02, viscosity of 485 cP and
gelatinization time of 47 seconds, according to the technical sheet provided by the company. The phenol-formaldehyde (PF)
adhesive had a solids content of 50.87%; pH of 12.45; viscosity of 595Cp and gelatinization time of 10.12 min. The adhesives
were applied separately on the particles in the amounts of 6%, 9% and 12% resinous solids, according to the treatment adopted,
based on the mass of particles at 0% humidity. Three particleboards were produced for each treatment, totaling nine
experimental units.

The adhesive was applied by spraying on a rotating drum type gluing machine. Then, the encased particles were
deposited manually in a wooden box forming the mattress, with internal dimensions of 48 x 48 cm. The particle mattress was
pre-pressed in a manual hydraulic press, for air removal and pre-consolidation, under pressure corresponding to 0.5 MPa, for

10 min.
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Then, the mattress was hot pressed in a motorized press. The parameters of the pressing cycle were as follows: 4.0
MPa pressure, temperature of 160°C and the pressing time was 8 min. Metal spacers were used so that the particleboards
reached a thickness of 15 mm during pressing. Then, the particleboards were placed in an air-conditioned room with a
temperature of 22 + 2°C and a relative humidity of 65 + 5% with temperature, until a constant mass was obtained.

The particleboards were squared in a circular saw, and 1.0 cm was removed from each end, to avoid the edge effect,
and then specimens were removed to perform the physical and mechanical tests. Four specimens were removed per
particleboard to evaluate the static bending test, carried out in accordance to the requirements of the Deutsches Institut Fur
Normung - DIN 52362 (1982); six specimens per particleboard, for perpendicular traction and two specimens per
particleboard, for water absorption and thickness swelling after 2h and 24h of immersion, according to the designations of the
American Society for Testing and Materials - ASTM D 1037 (2020).

2.4 Experimental design and statistical analysis of the data

To evaluate the basic density and chemical constitution, an experimental descriptive statistical analysis was
performed, with mean values and standard deviation.

The experimental design was completely randomized, with a 2 x 3 factorial arrangement for the treatments. Two
factors were analyzed: two levels of adhesive (UF and PF) and three levels of adhesive (6, 9 and 12%). Three particleboards
were manufactured for each treatment, thus totaling 18 experimental units (Table 1).

Table 1. Experimental treatments performed.

Treatments Types of adhesive Adhesive contents
T1 Urea Formaldehyde (UF) 6%

T2 Urea Formaldehyde (UF) 9%

T3 Urea Formaldehyde (UF) 12%

T4 Phenol Formaldehyde (PF) 6%

T5 Phenol Formaldehyde (PF) 9%

T6 Phenol Formaldehyde (PF) 12%

Source: Authors.

An analysis of variance (ANOVA) was carried out to evaluate the results of the treatments. In cases of rejection of the
equality hypothesis, the tukey test was applied at 5% significance.

3. Results and Discussion

3.1 Basic density and chemical components of corn cob

The basic density obtained for the corn cob was 0.177 + 0.15 g.cm™. The basic density was relatively low when
compared to the pine species normally used in the manufacture of particleboards, however it is an input, which has a chemical
composition similar to wood. The result obtained in the present research is similar to that reported by Scatolino et al. (2013)
who found 0.170 g.cm.

The mean values shown in Table 2 refer to the levels of holocellulose, lignin, ash and corn cob extract. Corn cob is

being evaluated as a raw material option for the production of panels and the results obtained for the chemical composition will
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be compared with the values in the literature for the woods traditionally used to supply industries such as pine and eucalyptus.
The works by Pinati et al. (2018) for pine and Veloso et al. (2020) for eucalyptus were adopted.

Table 2. Chemical characterization of corn cob particles.

Corn cob Pinus Eucalyptus
Components
(%) (%) (%)
Total extractives 4.84 (0.82) 4.03 6.67
Lignin 21.87 (1.07) 26.08 27.19
Ashes 1.00 (0.08) 0.26 11
Holocellulose 69.49 (1.75) 69.63 65.1

Values in parentheses represent the standard deviation. Source: Authors.

It is observed that the average content of the total extracts (Table 2) was similar to the content obtained for pine, but
higher than that found for eucalyptus. Scatolino et al.(2013), worked with the same species and obtained an average content of
7.00%, higher than that obtained in the present study. High extractive values can influence properties such as permeability and
hygroscopic capacity, in addition these components can cause bursts in the pressing phase, influence the curing of the adhesive
and affect the quality of bonding between the particles (Iwakiri, 2005).

The lignin content found in this research was lower than the values obtained for pine and eucalyptus. The result was
superior to that reported by Scatolino et al. (2013), which obtained an average content of 14.7%. Lignin has properties that can
contribute to the adhesion process (Ang et al., 2019), promoting improvements in the quality of the panel.

The ash content was similar to that obtained for eucalyptus and lower than for pine.The value reported by Scatolino
(1.6%) was higher than that obtained in the present study. Ashes are found in minimal proportions in the material and do not
directly influence the adhesion of the constituent particles of the particleboards. However, they can influence the pH and other
characteristics related to the machinability and wear of cutting knives from machines, due to the presence of minerals, such as
silica (Iwakiri, 2005).

The holocellulose content (69,49%) was similar than the result found by Pinati et al.(2018) who reported a percentage
value corresponding to 69.63%, for this chemical fraction.The use of lignocellulosic residues is limiting because it has large
amounts of holocellulose, which can negatively influence the physical properties of the panels due to the hygroscopicity, due
to the free hydroxyl groups that can adhere to the water (Iwakiri et al., 2005).

3.2 Physical properties

The mean values for physical properties are described in Table 3.
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Table 3. Mean values of Apparent Specific Mass (MEA), Water Absorption after 2h and 24h of immersion (AA2h and AA24h) and

Thickness Swelling after 2h and 24h (IE2h and 1E24h) of the particleboards.

T restments MEA AA2H AA24H IE2H IE24H
[g.cm™] [%] [%] [%] [%]
T1 064aA(0.05) 5092aA(823) 91.86aA(7.39)  21.77aA (2.07) 38.63a A (5.35)
T2 062aA(0.03) 5456aA(3.17)  96.48aA(3.35)  21.73Aa(3.90) 36.54a A (2.31)
T3 061aA(0.04)  4806aA(529)  93.00aA(5.96)  19.19aA (1.58) 36.49 a A (2.66)
T4 062aA(0.06) 50.66aA(7.61)  92.66aA (459  21.54aA (2.32) 37.58 a A (5.58)
TS5 064aA(0.06) 53.78aA(4.06)  97.26aA(7.79)  21.95aA (1.82) 37.49 a A(2.37)
T6 063aA(0.04)  47.48aA(744)  9275aA(5.90)  19.0laA (2.28) 35.69 a A(5.01)
Overall Mean 0.63 50.91 94.00 20.86 37.07

Treatments: 1) UF-6%, 2) UF-9%, 3) UF-12%, 4) PF-6%,; 5) PF-9%; 6) PF-12%. Means followed by the same letter, in the columns, do not
differ statistically by the Tukey Test (o = 0.05). Values in parentheses represent the standard deviation. Source: Authors.

According to the data described in Table 3, it appears that the apparent specific mass of the particleboards was not
influenced by the factors tested. All particleboards were classified as low density as stipulated by ANSI 208-1 (1999), which
thus classifies sheets with values less than 640 kg.m=. This similarity of values is important, as it excludes its effect in the
comparison between treatments.

The properties of AA2h and AA24h did not show significant differences between the particleboards (Table 3). In
general, the values obtained for AA2h and AA24h were similar to those reported by Scatolino et al. (2013), who worked with
wood particle boards from Pinus oocarpa and corn cob, glued with 8% UF adhesive and 1% paraffin emulsion. For
particleboards made of 100% cob particles, they found approximately 47.00% for AA2h and 98.00% for AA24h.

IE is an important property to define the dimensional stability of particle boards (Iwakiri et al., 2018). Iwakiri et al.
(2019) conducted an experiment with particleboards, in which they used two resins and two contents of adhesive. The
researchers noted in general that the increase in content from 10% to 12% improved the dimensional stability properties of the
particleboards. According to the authors, the results could have come from the greater coating and waterproofing of particles
with resin, contributing to reduce the reduction in AA and, consequently, in IE.

The results obtained in this study were superior to those reported in the literature. Akinyem et al. (2016) conducted a
study with corn cob particles and sawdust from particleboards using UF-based adhesive. The particleboards were produced
using 0%, 25%, 50%, 75% and 100% agricultural waste with a constant volume of adhesive (content not informed in the
research). The results showed that particleboards made of 100% corn cob showed values between 11 and 12% for IE2h and
IE24h.

For the properties of AA and IE, it was expected that the particleboards constituted with PF adhesive and higher
contents of it, would show reductions in these properties, due to the greater resistance of this glue, in relation to the humidity
conditions and for this reason it is recommended for external environments. According to Kevin et al. (2018) particle boards
glued with urea-formaldehyde-based adhesive have less dimensional stability, that is, low capacity to resist water penetration,
when compared to particleboards made with phenol-formaldehyde-based adhesive. However, some factors can interfere in this
process, such as, particleboard density, particle size, pressing cycle parameters, use of paraffin in the manufacture of
particleboards, among others.

CS 236-66 (Commercial Standard, 1968) stipulates values for thickness swelling after 24 hours, corresponding to

30% for low density particleboards, so none of the particleboards evaluated met the requirement of the referred standard.
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3.3 Mechanical properties
Table 4 shows significant differences between the factors tested (type and content of adhesive) for MOR and MOE.
For internal adhesion there was influence only of the type of adhesive factor, and for compression there was no significant

difference between the factors.

Table 4. Mean values of the Modulus of Rupture (MOR), Modulus of Elasticity (MOE), Internal Adhesion (1A) and

Compression (C) of the particleboards.

MOR MOE 1A C
Treatments
[g.cm?] [%] [%] [%]
1 7.41 aA(0.85) 2,168 a A (218.12) 0.21aA(0.01) 3.78 a A (0.40)
2 8.08 a AB (0.56) 2,541 a B (540.33) 0.21a A (0.01) 3.37a A (0.65)

Means followed by the same letter do not differ statistically by the Tukey Test (o = 0.05). The lower case letters in the columns refer to the
types of adhesive and the upper case letters in the lines refer to the adhesive contents. Source: Authors.

The results of the Tukey means test performed for the MOR variable of the interaction between the content and type

of adhesive factors are shown in Table 5.

Table 5. Test of means for the variable MOR of the interaction between type and content of adhesive factors.

Adhesive contents

Type of adhesive
6% 9% 12%
UF 741aA 8.08a AB 12.58b B
PF 12.16b B 13.14bB 1572 bB

Means followed by the same letter do not differ statistically by the Tukey Test (a = 0.05). The lower case letters in the columns refer to the
types of adhesive and the upper case letters in the lines refer to the adhesive contents. Source: Authors.

Considering the type of adhesive factor, it appears that there was a significant difference for particleboards made of 6
and 9% contents, but there was no difference between particleboards made of glued particles with a content of 12% of
adhesive. This result may be an indication that the higher adhesive content (UF or PF), provided better covering of the particles
and reduced the empty spaces in the sheets, resulting in greater resistance when applying force and, consequently, reaching the
best means.

When analyzing the adhesive content factor (Table 5), it can be seen that there was a significant difference in the
values. For particleboards constituted with UF-based adhesive, it is observed that those with particles glued with 6% of
adhesive differed from particleboards with 12% of adhesive and particleboards constituted with 9% showed intermediate
behavior between them. The particleboards produced with particles glued with adhesive based on PF, did not differ among
themselves, due to the better adhesive properties of the resin.

The results of the Tukey means test performed for the variable MOE of the interaction between the factors evaluated

are shown in Table 6.
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Table 6. Test of means for the variable MOE of the interaction between type and content of adhesive factors

Adhesive contents

Type of adhesive
6% 9% 12%
UF 2.168a A 3.54bB 4250bB
PF 2.244a A 4590bB 5.360 b B

Means followed by the same letter do not differ statistically by the Tukey Test (a = 0.05). The lower case letters in the columns refer to the
types of adhesive and the upper case letters in the lines refer to the adhesive content factor. Source: Authors.

In relation to Table 6, it is noted that the particleboards did not differ in relation to the types of adhesive, thus, there
was statistical equivalence for all treatments evaluated (Table 6). Considering the adhesive content factor, it is noted that the
treatment composed of particleboards made up of 6% adhesive content, differed from the others and showed a lower mean.
However, when the adhesive content of the particleboards is increased, the resistance also increases, so that these
particleboards become statistically equivalent (9 and 12%). As previously mentioned, the use of higher levels of adhesive gives
greater resistance to the particleboards.

Tay et al. (2016) conducted an experiment with low density particleboards with sago particles and used UF and PF in
three contents of adhesive (10, 15 and 20%). The particle size was 1.18 mm and nominal density 0.60 g.cm=. The pressing
parameters were: 40 bar of pressure, temperature of 160 °C for 4 min. The authors observed that the MOR of the
particleboards with UF increased with the adhesive content (10 to 15%), but decreased with the content of 20%. The MOR
values of particleboards manufactured with PF were higher than the values of particleboards produced with UF. MOR values
were reduced when levels of 15 and 20% were applied.

According to the authors, the PF adhesive provides a better mechanical interlocking between the particles, easily
penetrating the empty spaces of the particleboards and filling the pores of the substrate, providing good bonding, ensuring
greater resistance when applying force. The values for particleboards glued with UF were higher, in relation to the PF for the
MOE.

Silva et al. (2018) studied particleboards of castor bean peel. The particleboards were produced with five different
levels of peel content (0, 25, 50, 75 and 100%) in association with pine. The researchers used UF adhesive content at 8% and
1% paraffin. The pressing parameters were: pressure of 3.92 MPa, temperature of 160 °C and pressing time corresponding to 8
min. For low-density pine particleboards, the authors obtained 17.8 MPa and 2,783.1 MPa, for MOR and MOE, respectively,
results similar to those obtained in this study.

The values obtained for MOR were similar to those found by Guimardes et al. (2019), who worked with waste
particleboards and the MOE values, were higher. The researchers evaluated the effect of replacing wood with soybean hulls
(density = 0.20 g.cm™®) on particleboards produced with low density (0.60 g.cm). Five percentages of particle mixture were
adopted: 0, 25, 50, 75 and 100% of soybean and eucalyptus bark. Adhesive content corresponding to 12% based on urea-
formaldehyde was used. The parameters of the pressing cycle were: pressure of 4.0 MPa, temperature of 180°C for 15 min. For
particleboards with 100% soy residue, the authors obtained values for MOR and MOE between 10 and 15 MPa and 1,111
MPa, respectively. Scatolino et al. (2013) found mean values of MOE of 220 MPa for particleboards made with 100% corn cob
and 8% UF adhesive, lower than those obtained in this study.

According to ANSI A208.1 - 1999, the minimum value required for MOR is 3 MPa, for low density particleboards.
Therefore, all particleboards produced showed values higher than the minimum stipulated by the aforementioned standard.
Also according to the same standard, in relation to the MOE, all particleboards reached values above 550 MPa, which is the

minimum specified value, and thus all particleboards produced with corncob, meet this requirement.
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The result of the Tukey means test for the 1A of the adhesive type factor is shown in Table 7.

Table 7. Test of means for the variable internal adhesion according to the type of adhesive factor.

Type of adhesive Internal adhesion [Mpa]
UF 0.21a
PF 0.53b

Means followed by the same letter, in the column, do not differ statistically by the Tukey Test (o = 0.05). Source: Authors.

For the internal adhesion variable, there was a significant difference only for the type of adhesive factor (Table 7). It
is observed that the particleboards made with PF adhesive showed a higher mean value and, therefore, obtained the best
performance, thus demonstrating a better bonding quality and adhesion between the particles.

The mean value obtained for particleboards made up of UF was lower than that found by Scatolino et al. (2013), who
obtained 0.25 MPa for internal adhesion on particleboards made with 8% UF adhesive. Silva et al. (2018) found a value of 1.08
MPa for internal adhesion, for low density pine particleboards. The particleboards produced in this research met the minimum
internal adhesion value of ANSI A208.1 - 1999, which is 0.10 MPa, for low density particleboards.

Also according to Table 4, it is observed that the particleboards did not show any significant difference for the
evaluated factors, in relation to the compression test. However, there is a trend towards greater resistance of particleboards
produced with PF adhesive. The values obtained were close to those found by Mendes et al. (2014) who worked with
particleboards of Pinus oocarpaand clones of Eucalyptus urophylla. They used UF-based adhesive with a content of 6% and
nominal density of 0.60 g.cm. The pressing parameters were: pressure of 40kgf.cm-2, temperature of 160 °C and time of 8

min. They obtained mean values of 3.8 and 3.3 MPa for particleboards produced with pine and eucalyptus clones, respectively.

4. Conclusion

The corn cob showed similar contents with the pine wood in relation to the extractive and holocellulose contents. All
panels were classified as low density. The increase in adhesive content did not affect the physical properties of water
absorption and thickness swelling after two and 24 hours of immersion in water.

All particleboards produced showed low dimensional stability and none of the treatments met the minimum
requirement stipulated by ANSI A208.1, for IE24h. The type and content of the adhesive influenced the mechanical properties
of MOR and MOE and all the particleboards tested met the requirements of ANSI A208.1 for low density particleboards. The
IA was influenced only by the type of adhesive and showed the highest values for the PF adhesive and all particleboards met
the minimum required by the standard.

It is recommended in future works to add another lignocellulosic material in the composition of the panels with a
density different from corn cob and, thus, improve the compaction ratio, which may provide better results. Another
improvement can be obtained by increasing the adhesive content, since the specific surface area of the corn cob particles is
high. It is also recommended to apply some type of thermal or chemical treatment on the particles, in order to improve the

performance of the panels.
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